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PELAGIC GAMEFISHES OFF THE COAST OF CHILE .~ 





by John Manning 
Field Associate 
The Marine Laboratory, University of Miami 


Introduction 


A potential sport fishery for billfishes off the northern coast 
of Chile was not discovered until the mid-thirties although commercial hare 
pooning of swordfish.and striped marlin probably had becn practiced for 
nearly half a century. The actual pioneering of rod and reel fishing was 
done by two most enterprising gentlemen, The Hon. #, E. S, Tukcr and Mr. 
George Garey of the Anglo-Laautaro Nitrate Company situated at Tocopilla, 
Chile (229S), These men, witnesses of the comercial catch for a period 
of years, built thcir own rods, recls , and a 3h-foot open launch equipped 
with a four cylindcr engine. This was the only boat available to anglers 
at Tocopilla and its range of operations did not exceed 50 miles, Never- 
theless, these gentlemen took nany billfish and successfully caught the 
largest swordfish and marlin on record at that tine. In fact, from 1937 
to 1952 they broke their om records on swordfish five tincs with Tuker's 
860 pound fish the largest; he also caught a 502 pound striped marlin. 


In 1939, the first two sportsfishing boats in Chile were put 
into use off Tocopilla by %, R, Grace y Cia. at the recommendation of 
Mr. S. Kip Farrington, Jr. This oxpexincrt with the two small cruiscrs 
was very short-lived for the Chilean Navy comnandcered thei when the United 
States entered the war in 1941. The Grace Company has not considered it 
advisable to renew this operation ond very little sportsfishing has been 
done off Tocopilla since that timc. 


In 1940, the first scientific study of billfishes in the south- 
eastern Pacific was sponsored by Dr, Michacl Lerner under the auspices of 
the Anmcrican Museum of Natural History, This work was conducted and dirccted 
by Miss Francesca La Llonte, Associate Curator of fishese Work was continued 
from the end of April through the carly part of Junc and was highly success- 
ful; 1940 was also a top year in the gencral commercial production of these 


fishes, 


Two sportsfishing boats wore constructed nore recently by the 
Consorcio Hotel and based at Iquique, Chile (229S),. Iquique was selected 
for three reasons: 1. The company hed built a new hotel theres 2. The 
greatest commercial production of swordfish was off Iquiquc; znd, 3. It 
was recomended by Kip Farrington. The years 1952, 1953 and 1954 wore 
high points in the swordfish catch, Tuker's record of 860 pounds was 
broken in 1953 off Iquique with a fish of well over 900 pounds and later the 
sane year, Lou Merron caught nis 1182 pound fish, the present world record. 
During the good years of 1953 and 195h, all cxisting strived marlin records 
on 50, 30 and 20 pound test lincs were broken off Iquiquc. In the past two 
years, duc to an apparent change in the nigratory cycle of these fish, noth- 
ing of any note has bcen caughte 











INVESTIGATIONS IN 1955 AND 1956 





In 1955 and 1956, my wifc, Georgia, and I attempted to define the 
migratory ranges of the swordfish, marlins and tunas along the Chilean 
coast. We sclected Chanaral (26°S) as our base of operations because it was 
the only port in this scction of coast that offered any adequate facilities. 
Also, the commercial swordfishermen of Arica, Iquique, and Tocopilla had 
reported that, in recent years they moved to Chanaral in order to meetthe 
northcoming schools of swordfish. In 1955 we fished at Chanaral from March 
20 through April, using a vessel provided by the Anaconda Copper Company, 

a h7 foot diesel tug, Later, in May, the inshore fishery was explored at 
Iquique. During Way to July, the pelagic offshore fishery was explored 
from Tocopilla to Arica, using a chartered sportsfishing craft with both 
harpoon and line, 


During 1956, operations werc begun at Valparaiso on February l. 
The Robinson Crusoe Commercial Fishing Company provided the diesel vessel 
GUANAY. Using harpoon and lincs the catch of the exploratory fishing was 
sufficient to pay for the cost of its operation. Longline geer which was 
to be used unfortunately arrived too late, but will be used in 1957, 


In addition to fishing, day aad night tows were made for plankton 
and fish larvae. Crustacea were collected by seining and from tide pools. 
The fish caught were measured and stomach contents weighed, Sariples of 
pituitary gland, hcart, liver, splecn, kidney, stomach, and gonads were 
also preserved. 


April was our operational month even though the peak of the 
commercial scason, the middle of March through the first week of April, 
had passed. Our boat was very slow and of a linited range. Noncthcless, 
the results obtained far cxcceded our expectations; thirty-seven swordfish 
were sightcd in a period of 22 days and cight were killed. The harpoon 
was used so that we might obtain as many fresh specimens as possible for 
dissection and study of the body organse The few rod and recl attempts 
were by my wife. The swordfish were cager for well presented baits but the 
six hooked were lost. In one instance the line parted and with the others 
the hooks pulled out. This expericnce was painful, for all the fish surfaced 
and at least three were in the 800 pound classe During our nonth at Chan- 
aral, three striped marlin wore sighted fceding in schools of sardinese © 
From the fisheries reports by the Chilean government, and imnumcrous cone 
versations with the expcrienced swordfishermen who worked this region for 
a period of years, it appcars that Chanaral rmst be ncar the southern . 
terminus of the marlin migration, 


Past reports, our personal observations of last year and reports 
received fron this year's- comercial cperation indicate that the Chanaral 
arca probably has greater concentrations of fish close to the shore than any 
other scction of the coast. The duration of the run here is considcrably 
shorter than at Iquique in the northern zone. Several more years of study 
are required to arrive at ony definite conclusions on this subject however, 
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In the course of our studies from Iquique to Chanaral, both in 
1954 and 1955, I always inquired from the Chilean inspectors of fish and game 
and from leading fishermen whether any swordfish had been caught in tho 
Valparaiso area (33°S). 11 information received from these scurces was 
negative except for a few small swordfish reportedly caught in former years 
by local bottom fishermen. Several of these fish were cxamined by the Fish 
and Game Department of Chile. The first report to put on a sound basis the 
supposition that swordfish occurred so far south was received in 195. At 
the time the Star-Kist Company cf San Pedro, California, was cstablishing 
by means of a nerger with Pesqucra Iquique y Cia, a base of operations in 
Iquique,. Their tuna research vessel, the STAR-KIST was sent on a cruise 
from Deceriber, 1953 through March, 1954. Its cfforts were concentrated in 
the Valparaiso area but cxtcnded as far south as Talcalmano (37°S), During 
this tuna exploration swordfish were sighted throughout the ontire area fron 
Coquirbo (30°S) to Taicahuano, This report convinced us that research should 
be conducted off the Valparaiso arca and our operations began there in mid-~ 


January, 1956, 


It was not until about the first of February that we were able to 
put to sea, Fortunctely, it was a late summer and air and water temperatures 
renained high. 4s in Chanarcl, the only vessel we were able to hire was 
far too slow and clumsy for cfficient work but better than nothing at all. 
Weather, especially wind conditions, presented the real difficulty. We . 
discovered that summer was their windy scason, the prevailing direction of 
the wind is S-Sii, There are "rougher" localities but it would be difficult 
to find a spot where the wind blows so consistently strong, a steady 15-20 
knots every day and all day, iA few times cach year a stronger norther is 
encountered but these are rare and of short duration, During the two months, 
February and March, that we spent off Valparaiso, there were just twenty- 
eight possible operational fishing days, iec., a day that one can remain at 
sea and work from sunrise to sunsete Only one day could be considered rela- 
tively calm, Despite these handicaps, we had good success, Twenty-two 
swordfish were sighted and eleven killed, one on rod and recl by ry wife. 
Probably, many nore fish were just below the surface where they could not 
Be seen due to water conditions and a short look-out maste 


During the forenentioned period, an intrevid commercial fisherman 
had sailed his little, onen boat, all the way down from Iquique. He hare 
pooned seven swordfish, and another was brought in by a local fisherman. 

The presence of swordfish in the Valparaiso arca is now definitely estabe 
lished, a fact that will occasion surprise in nauy circles, in outstanding 
feature of this catch is the large size of the fish. While nost fish were 
dissected and cleaned at sca, the average weight of the cightcen fish taken 
can be conservatively estimated at 6308650 poundse Our largest swordfish 
was brought ashore intact and it scaled at 1052 pounds a day and a half after 
being taken aboard. another weighed a scant 1000 pounds, and thrce nore were 
in excess of 800 poundse Only two fish were under 00 pounds, It is pos- 
sible that this was a season of unusually large fish or that we sighted only 
the larger fish, Nevertheless, the weights are impressive. . few nore 

years of study and nany more specinens are needed to clarify this pointe 
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The reasons commercial swordfishing has never been developed pre» 
viously in the Valparaiso areca are very clear, First, the water is rough 
and the boats are too small and inadequately powered. Second, the local 
fisherman have no cxpcricnce with swordfish and lack proper equipment for 
killing thom, The only fishcrmon in Chile who professionally take swordfish 
are those in the northern zone from Arica to Tocopilla. Even hore, they are 
greatly restricted by snall, underpowered boats and consequently there is a 
lack of techniquee It will be necessary to employ vessels not less than 0 
feet long and capable of a specd of at least 10 knots if this fishery is to 
be developed. Such vesscl.s should be pressed into service along the entire 
coastline and must be able to remain at sea four or five days with adequate 
ice to properly keep the fishe This will require considerable capital expendi- 
ture on the part of domestic seafood companies but a world market already 
exists and price levels for these fish run consistently high especially 
during the nonths when the production in Chile is greatest. 


HYDROGRAPHIC CONDITIONS AND DISTRIBUTION OF FISHES 





The coast of Chile is served by the Peru Current, which has a 
flow of from 10 to 15 million tons rer second. Since its origin is in the 
Antarctic, it is a cold current, It is relatively broad and slow and pro} 
bably shallow, The action of south and southeast winds tends to produce 
upwelling along the coast, thus enriching the water, Land drainage in 
the southern part of Chile where rainfall is high may also contribute to 
the enrichnent. 


The coastal water closest to shore is known as "agua verde" since 
it is green in color and relatively turbid, It extends usually to about 
10 niles but occasionally to 25 miles offshore. Beyond the green water is 
"agua blanca" which is less turbid and somewhat greyish in colore Beyond 
this is the clear blue "agua azul", In general, the temocrature increases 
as one moves offshore, the green water being coldest. The color zoncs do 
not correspond to current boundaries and they vary in position from day to 
day. Patches of warner blue watcr are also found occasionally within the 
colder green water. Sometiies also locally warner patches of watcr seen to 
exist in the white water. One of these scenms to exist at about 100 niles 
south of Iquique and another about 100 miles to the north. These warn 
patches have been found te offer the most favorable fishing conditions, 
The swordfish are nost nunecrous in the blue and white watcr but in blue 
water, possibly due to better visibility, they are much nore shy of boats. 
As a rule very few swordfish are found in the grceen water. A fair anount of 
striped marlin and the main concentration of bointa are here with sardines and 
anchovies. The highest concentration of albacore skipjack and yellowfish 
tuna is in the blue watcr,. 


FISH MIGRATIONS 





The swordfish and albacores appear off Valparaiso in midesummer, 
December and January. As fall approaches they appear in concentrations 
further north until they reach their maxinun at Iquique in May and June. 


= 





The last catches are made here in carly jiugust. In the north the swordfish 
mainly feed upon squid, but in the south they also eat the ncecdlefishes, 
They are readily caught with the oceanic bonito as bait, although the com 
non bonito and congrio may also be uscd, 


OUTLOOK FOR SPORTS FISHING 





It is my belicf, aftcr three years! exncrience along nearly 
1,000 miles of coastline, that the prospects regarding the development 
of sport fishing in this arca are poor for the near future. While Chile 
undoubtedly has the best fishing grounds for large swordfish and the striped 
marlin there are many conditions that will hinder seriously the big gare 


angler. 


There are at present no adequate fishing boats. The only available 
craft are based at Iquique. The National Hotel Company of Chile operates 
two boats and own a very modern hotel at port. While shore accommodations 
are good at Iquiquec, the boats have deteriorated in the last two years.and, 
unless completely overhauled or replaced, will not prove dependable for this 
type of long range fishing. The hotel company is considering new boats for 
next year.at Iquique and possibly one at Arica, It is very doubtful that 
these will be provided. Transhipmcnt of boats does not provide an answer 
since shipping costs from the United States are very high and the complica- 
tions of law, customs and in the providing of a crew are serious, It is 
difficult to find the necessary supplies for efficient operation at sea. 
The only alternative is found in large yachts or motor ships that carry their 
own fishing boats, <Ascain costs of such an operation seen prohibitive, 


Tine is also an important factor, Those who desire to fish this 
area should plan on spending at least three to four weeks. Discounting 
good or bad luck, you cannot hope to achieve a satisfactory result in lcss 
tine, This ncans that more than a month is’ spent in the endeavor, when ~ 
one takes into consideration transportation, delays, etc. Farther south, 
in the newly explored areas, I sec no possibility in the ncar future to 
obtain locally any decent equinucnt, Everything will have to be inported 
and shore facilities are infuricr, 


In the northern gone, on either side of Iquique, during the 
billfish migration, the seas are iccal, but so th of Chanaral you strike 
the wind belt, as noted previcusly.in the -\iscussion of Valparaiso report. 
This would complicate matters fro: a sports fishing standpoint, 


This brief analysis of the waters and the attendant problems nay 
sound discouraging, but I am statins the facts as 1 have scen and experienced 
then. The northern coast of Chile is the best area in the world for the rod 
and reel fishing of large swordfish and the striped marlin and probably will 
remain so, but unless the governnent or private enterprise decides to pro- 
vide new, modern equipment, the angler will have to import everything himself. 
For the big game angler, the possibilitics are unlinited, providing he can 
overcone these probleris,. 


safe 





It is my opinion that Chile also has an excellcnt potcntial com 
mercial fishery for these fishes, but again the expansion of this potential 
must depend upon inportation of modern technology and gear, intclligent 
training of the fishermen, and increased researche 


While in Chile, much attention was devoted to the bonitos and tunas 
since they represent one of the leading marine exports of the country, There 
are four known species caught cormicrcially, In the order of tatal tonnage 


they are: 


Chilean bonito (Sarda chilcnsis) 
Oceanic bonito, or skip jack (Katsuwonus pclamis) 
Albacore (Thunnus gerno) 
Yellowfin tuna (Thunnus nmacropterus) 














The Fish and Game Departnent of Chile reported that there are 
bluefin tuna offshore and in the vicinity of Juan Fernandez Islands, but 
this is not confirmed, The bigeye tuna (Thunnus obesus) may also occur, 
although these waters probably are too cold for it. Future use of the 
longline should show whether these two species are present or note 





For the sportsman, these four species are available during the 
sumier, fall and winter months, The least predictable are the yellowfins . 
as some years none are caught corizercially, The largest recorded from the 
Valparaiso area was 248 pounds (handline), but this may have been a big- 
eye tuna, The general average weight is about hO pounds. The albacore is 
the only other of the four that is of real interest as a game fishe Alba- 
core, as far as known, are centralized in the Valparaiso area and westward 
to the Juan Fernandez islands, Their weight averages about the same as the 
fish caught off southern California and Mexico, Towards the end of their 
run, the fish are much larger3 some are recorded between 60 and 70 pounds, 
The best nonths are January through Marche However, the occurrence of the 
albacore is even more unpredictable than that of the yellowfin tuna. There 
may be no commercial production for years at a tine, 


PLANS FOR 1957 





Plans for 1957 include work at Valparaiso and also between Val- 
paraiso and Juan Fernandez Islands, in addition to exploratory fishing 
with Japanese longlines, the opportunity will be taken of collecting the 
blood serum of all specics of bilivishes and tunas czughte. Stomech contents 
Will be examined and body organs taken as required, 


Shrimp and squids and the larval stages of billfishes and tunas will 
be taken by night plankton tows, with the ring mouth not fully submerged, 
Dipnets will also be used, Theo stomachs of dolphins, file fishes, and needle- 
fishes will be examined for larvac and juveniles, 


During all fishing operations surface temperatures will be recorded 
and BT casts made. Salinity samples will be taken from the surface and fron 
below the thermocline, This will also be carried out at 10 nile intervals 
betwecn Valparaiso and Juan Fernandez, 


bus 
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GAMEFISHES OF THE VIRGIN ISLANDS 





by Frank J. Mather, III 


Gamefishing in the Virgin Islands, especially as regards the fish which may be 
classed as "big game", is still in the exploratory stage. Very few propaly 
equinped boats with exmecrienced guides and fishermen have visited the area, and 
none have fished for the larger fish long enough to really test the waterse 


I shall present here some of the information I have gathered in the past few 
months while serving as Fishery Biologist for the Dingell-Johnson Project of 
Government of the Virgin Islands, both directly and through discussion with 
local sport and commercial fishermen, as well as from the revorts of my prede- 
cessor, 'illiam T. iiiller. 


The U. S. Virgin Islands offer quite a variety of marine environmentse Ste 
Thomas and St. John are part of a chain of islands extending from Puerto Rico 

to the Anegada Pass. All these islands rise from a continuous rather wide 

shelf, most of which is less than thirty fathoms deep. This shelf has extremely 
steep drop-offs, quickly reaching depths of over 1000 fathoms on both the 
northern and southern sides. St. Croix rises like a detached peak from equally 
great dentus, but, along its southern and northeastern coasts, has narrow sheives 
with reefs which extend 10 miles to the eastvard to form Lang Banke 


Thus St. Thomas and St. John are surrounded by a great deal of shallow water, 
with several reefs and small islands, which might be expected to produce large 
numbers of the smaller gamefish. The deep waters where one might expect the 
large fish are inconveniently distant on the north side, and about 10 miles 
from St. Thomas on the south side. Off the east end of St. John, however, the 
edge of the shelf is considerably closer. St. Croix has much less shallow 
shelf, anc the really deep water is therefore much more accessible from this 
island. There are a few small flats and lagoons around Ste Thomas and St. John 
which are suitable for bonefishe Much more extensive flats are found a ong 

the south coast of Ste Croixe There are no real rivers in the Virgin Islands. 


As the Islands are in the trade wind zone, fresh easterly winds are the rulee 
There is, however, some fairly calm weather in the spring, and a good deal of 
it in the late summer and fall. Strong itinds may be expected in the winter. 

I have found surface water temperatures on the offshore grcunds from 80° to 85° 
Fahrenheit in the spring, summer and fall. 


The lack of facilities has probably held back scamefishing in the Virgin Islands 
more than any other factor. There is some hope, however, that this situation 
will be improve’ in the immediate futuree At present, St. Thomas offers the 
most facilities for the visiting sportsman. There is a modern yacht haven, 
which offers a good base for visiting boats. This has just changed hands and 
the new owners plan to expand and modernize it to a degree that will make it 
one of the finest in the Caribbean. There are a few charter boats at Ste 





Thomase Most of these are geared to tourist fishing, however, and very little 
fishing for really bic zame has been attempted. Outboard motor boats are 
available for inshore fishinge St. John has little in the way of dock facilities 
and only one or two charter boats. This situation may soon be improved, 

however, as St. John has been made a ilational Park and many inmmrovements are 
under considerstion. St. Croix at present has only native sailboats with 
auxilliary power and cutboard motor boats to offer, It is also developing 

fast, however, and plans are uncer consideration for additional cocks and more. 


modern boatsSe 


I believe that the largest fish will probably be found along the edges of the 
shelf or out in the deep water. The Puerto Rican system of fishing seems well 
suited for exploring these waters. Eighty pound rigs are fished from the oute 
riggers with large baits and 50 pound rigs as flat lines with smaller baits. 
The Puerto Ricans use mullet and balao almost exclusively, but good results 
have been obtained locally with cero mackerel (Scomberomorus repalis), round 
robin (Decapturus macarellus) and needlefish (Stror:sylura spe). Strip baits 
ave also eficctivee Large plugs are used successiuily for yellowfin tuna 

(7 ‘annus albacares), wahoo (Acarthocybium solandr:.) and kingfish (Sccmberomorus 
cavalla)e We have also hooked some large tuna and wahoo on feather and nylon 
lures, but these are most effective for the small tunas and bonitos, which will 
occupy most of your time if lures of this type are used. Trolling speeds of 6 
or 7 knots seem best. Lighter tackle would take most of the fish encountered, 
but there is always the chance of hooking a blue marlin (Makaira ampla) or a 
large tunae The very deep water is not favoreble for light tackle fishing, and 
it seems impossible to predict what kind of fish will be hooked. We have, 
however, had very little trouble with sharkse 























The Puerto ~icans consider it most important to watch for birds at all times, 

and we have found that this is also the case off the Virgin Islands. Most of 

our large fish have been hooked around schools marked by wheeling and diving 
boobies and frigate birds. The core of these schools usually consists of oceanic 
kev to (Katsuwonus pelamis) or blackfin tuna (Thunnus atlanticus), or a mix- 
tuce of the two, but the larger fish are often found with them. Frigate birds 
ci-cling slowly high in the sky usually indicate the presence of large fish, 

even if nothing is showing at the surface. We have obtained relatively few blind 
strikes, most of them near the edges of the deepe 





The species enccuntered in the deep ater include those mentioned above, except 
th: «ingfish which is usually found on or near the shel’, and also the white 
ma‘. (Makaira albida), the sailfish (Istiovhorus americas), and the dolphin 
(Gc. yhaena hippurus). To my knowledge, only one marlin has actually been 

Ler ied and only a small number hocked or sighted. This is not surprising, 
however, in view of the small anc casual fishing effort. Several blues have 
been raised and one caught at the edge of the shelf south of Norman Island, just 
east of Ste Johne A few blues and whites have been raised along the north and 
ve.* coasts of St. Croix. Sailfish have been caught in larger numbers, mostly 
im “he winter months. Very small individuals have been renorted, suggesting 
thav spayming many occur in the vicinity. liost of the sailfish have been 














taken in the shallow vaters north of St. Thomas, St. John and Tortola in the 
British Virgins. We have foune yellowfin tuna chiefly in the deep water, 
although we have been told that schools of them are often found on the shelf 
north of St. Thomas anc Culebrae ‘ie have mcountered them off the edge of 
the shelf sout’: of St. Thomas and St. John, and off the northern and western 
coasts of St. Croixe ‘j/ahoo have been taken in the seme areas as the yellow- 
fin, but seem esvecially lerge and abundant around St. Croix. Large dolphin 
are sometimes found in the deep water in good numbers, but are regarded as rather 
spotty in their occurrences. These larger offshore species appear to be most 
abundant from Sentember or October to Jiay or June, while the ingfish and most 
of the inshore fish apvear to be available all year rounde 


Species taken along the edge of the shelf or closer inshore, include beside the 
kingfish, the little tuna (Duthynnus alleteratus), the cero mackerel, the blue 
runner (Caranx crysos), the bar jack (C. ruber), the horseseye jack (C. latus), 
and other carangids, and, of course, the barracude (Sphyraena barracuda). 

The shore fisherman may find tarpon (Tarpon atlanticus) throughout the Islands 
hit mainly along the north coast of St. Thomas, bonefish (Albula vulpes) chiefly 














c: the flats on the south side of St. Croix, and occasionally, snook (Centropo- 
nit undecimalis) and ladyfish (Elops seuras) In addition, large snappers 

(- tianus spe), yellowtail (Ocyurus crysurus) and various carangids are often 
t..32n from the shore. Bottom fishermen take groupers, snappers ond other reef 
£.ch, often with the aid of chum, Nany yellowtail are caught by this method, ' 











Tx. spevLes in respect to which the Virgin Islands may compare most favorably 
Wied. oLacr Atlantic fishing grounds appear to be the yellowfin tuna, the 

voco, tad the kingfish.e The first two species are sometimes very abundant 

in tis winter, while the latter is available all year round. Large individuals 
cf al taree species are common. Dolphin also run to be a good size in the 
winter months, but they are regarded as more erratic in their occurrence. The 
ta-pon on the north coast of St. Thomas vrobably offer the best inshore fishing. 
Elace*in tuna, oceanic bonito ani little tuna may be taken in good numbers by 
Liv. “xo lling with feather or nylon lurese Biue runners and bar jacks are 


gives exceedingly abundant around St. Thomas and St. John. Finally, the 
vio tglends offer an excellent year round climate and some of the most 

tec citul of fishing grounds. I shall be glad to extend all nossible assistance 

to aay sportsman who may wish to exmlore these almost virgin waterse 
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ON THE MORPHOLOGY OF THE PECTORAL GIRDLE IN THE GENUS MAKATRA 
By James E. Morrow 


INTRODUCTION 


The study of the fishes included in the genus Makaira is made more difficult by 
the facts that these fishes are so lerge as to be nearly impossible to preserve 
in the ordinary manner, in alcohol or formalin, and are generally rather 
difficult to obtain for studye In most parts of the world where they are found, 
these fishes are not the objects of large commercial fisheries. While there 
are numerous localities where sport fisheries bring in marlin, it is often 
di*ficult, even here, to obtain specimens for dissection and detailed examinae= 
tion. As a result of this combination of circumstances, we know little about 
the internal onctomy of the members of this group. So scanty is our knowledge 
of the marlins that today, over 150 years following the first description 

and with the benefit of LelMcnte's recent (1955) revision, there is no agree= 
mews as to the number of species to be recognized, nor on the characteristics 
on which to base such recognitions. 


One of the characteristics around which controversy has centered is the rigid 
or noi-rigid nature of the joint cf the pectoral fin. In at least one 
speciz, the black marline of English-speaking snort fishermen, the pectoral | 
fin is reld rigid, at right engles to the body, and cannot be folded flat 
wicshoih oreaking the joins. In most if not all other species, the pectoral 
felds fiat against the becy in the normal manner characteristic of most fishes. 
This m:":ter was noted by Gregory and Conrad (1939), noted briefly in passing 
by LeMense and Marcy (191), aad subsequently ignored in the literature 

until tha publication cf Lalfone’s (1955) recent monograph. Here, however, 
the question ef the vtility of +hi< characteristic has been reopened with the 
statement, "This charactey, it wl. be noted, is a movement, not an anatomical 
steucturae It may be proved, hous:er, that the whole pectoral complex of 
betes, tendons, and muscles in son: way prevents the fin from being brought 
flat avzinst the body, im this case the rigic pectoral will be the chief 
Giagnoztic character for this spezies,.." Although the present work was 
bemin some time before the publication of Lalionte's paper, nevertheless, as a 
result of discussions with her, it was with precisely this idea in mind that 


this study was carried oute 
THE PECTORAL GIRDLE = GENERAL 


In the fishes of the genus Makaira, the gross appearance of the pectoral girdle 
does not differ significantly from the typical teleost condition (Starks, 
1930). The complex of three bones, coracoid, cleithrum and scapula, is ; 
roughly trianrular, with the apex of the triangle forward, at the junction 

of the coracoid and cleithrur. Posteriorly, both coracoid and cleithrum 
expand dorso--ventrally, and the space between is filled by the scapula. The 
girdle lies at an angle of about 45° to a vertical plane through the middle of 


the body, with its dorsal edge outward. 








The coracoid ig nerrow anteriorly and broadens posteriorly. Lying in the 
pody at an angle of about 5° from the vertical, its antero-posterior length 
is roughly twice its height. The bone is generally triangular, with the base 
of the triangle towards the posterior end of the body. It articulates 
anteriorly with the cleithrum and posteriorly with the cleithrum and scapula. 
The posterior portion of its ventral edge is expanded into a flat, more or 
less triangular process. Above this process is a conspicuous ridge, ex- 
tending from the scapula downward and forward toward the ventral edge of the 


bone. 


In its anterior and ventral portion, a cross-section of the cleithrum is 
shaped like an inverted "V", with the medial leg of the "V" providing the 
articulations with the coracoid and scapula. Dorsal to the scapula, the 
cleithrum is expanded into a broad blade extending posteriorly, whose shape 
varies notably with different species. Dorsal and anterior to the blade is a 
prominent process which articulates with the supra-cleithrum. 


The scapula is much smaller than either of the other two bones and is generally 
triangular in shape when viewed from the medial aspect. On or beside its 
posterior edge on the lateral aspect are the articulating surfaces for the 
pectoral rays and actinostse Near its center on the medial side the scapula 
is pierced by the scapular foramen, but the shape of the bone and the angle 

of the foramen are such that on the lateral aswnect the foramen lies close to. 
the anterior edge of the bone. In some species the anterior edge of the 
foramen may be formed by the cleithrum rather than the scapulae 


SALIENT FEATURES OF EACH SPECIES 


Let me now turn to a more detailed description of the various parts of the 
girdle and point out the salient features of each species. First, the black 
marlin. 


In this species, the coracoid ridge is massive and heavy, curving downward and 
forward to disavpear near the posterior third of the edge of the bone. It 

8 broadly and shallowly undercut on its anterior sidee The posterior 
process is smoothly rounded ventrally but terminetes rather abruptly poster- 
ivrly. Its posterior extension is ncarly horizontale On its most posterior 
e:tension, it is traversed by a horizontal ridge, conspicuous in large speci- 
mens but less so in small ones, There is a shallow notch on the middle third 
oi the ventral edge of the coracoid. 


The anterior edge of the cleithrum is nearly straight. The outer limb arises 
slightly behind the origin of the inner limb and curves smoothly backward 

and upward in a broad S curve. There is a prominent process near the posterior 
end which may be slightly retrorsee The angle between the two limbs is 

between 80° and 90°; its inner aspect is broadly rounded. The lower margin 

cx the blade of the cleithrum is a slight double curve, and the ventral corner 
1s quite sharpe The posterior margin is straight or slightly indented. The 
dorsal process is but slightly expanded. 








In the striped marlin, the coracoid ridge is not especially massive, and is 
quite long, extending nearly to the anterior end of the bonee The under cut 
on its anterior side is broad and shallot, but deeper than in the black marlin. 
The posterior process is abruptly terminated and points distinctly downward. 
The notch on the ventral edge of the coracoid, while shallow, is distinctly 
demarcated and occupies somewhat more than the middle third of the edge of the 


bonee 


The anterior edge of the cleithrum is slightly curved, and its lower portion is 
rounded rather than angular. The outer limb has a thickened anterior portion 
with a small process anteriorly. The margin of the outer limb extends backward 
in a fairly smooth curvee The angle between the two limbs is about 9), its 
inner aspect is moderately acute. The lower margin of the blade curves 
slightly downward to the abrupt ventral cornere The posterior margin is 
broadly rounded, and the whole blade is slightly broader basally than distally. 
The dorsal process is slender and scarcely expandede 


The coracoid ridge of the Pacific blue marlin is imuch less ma-s° vs than in the 
two preceding species, and is deeply undercut on its anterior side. It 
extends in a slight curve from the lower posterior corner of the scapula to 
the posterior third of the ventral edree of the coracoid, where there is a 
small protuberancee A little more than halfway down the ridge arises a 
smaller, narrow ridge which reaches the ventral edge of the coracoid near the 
middle of the notch and then runs along the ventral edge of the bone to the 
anterior end of the notch. The posterior process is nearly straight on its 
ventral edge, abruptly rounded posteriorly, and extends backward at almost the 
same angle as in the black marlin. The ridge on this process is narrow and 
conspicuouse The notch on the ventral edge of the coracoid is deep and sharply 
defined and occunies the middle and part of the anterior third of the ventral 
edge of the bones 


The anterior edge of the cleithrum is distinctly curved throughout its lengthy 
and the lower portion bears a sharp, prominent crest. The distal limb 
originates near the posterior end of this crest and here bears a prominent 
process. -The margin of this limb is distinctly indented near its middle, 
smoothly rounded posteriorly. The angle between the limbs is 69° to 7°, 

and its inner aspect is acutee The blade of the cleithrum is distinctly 
narrower near its base than distally. The dorsal process is heavy and dis- 
tinctly expanded on its posterior side. 


In the Atlantic blue marlin, the coracoid ridge is most slender and is deeply 
undercut anteriorly. The heavier portion of the ridge does not reach the 
ventral edge of the bonee The upper portion of the ridge continues forward 
and downward, paralleling the ventral edge of the coracoid to a little fore . 
ward of the center, where it, too, disappears without reaching the ventral 
edgee The ventral edge of the posterior process is gently curved, and the 
posterior extension is directed more or less dowmwards. The ridge on this 
process is low, broad and fan-shaped. The notch on the ventral edge of the 
bone is somewhat forward of the middle third and is poorly definede 








The anterior edge of the cleithrun is curved, and a sharp crest is present at 
the lower end. The anterior origin of the distal limb, near this crest, is 
not abrupt, the anterior process is small and inconspicuous, and the anterior 
portion of the limb is but sliphtly thickened. The margin of the distal limb 
is a single smooth curve, without indentations. The angle between the limbs 
is between 55° and 65° and its inner aspect is extremely acute. The ventral 
edge of the blade is straight and the ventral corner quite sharp. The poster-= 
ior edge of the blade is scarecely curved, the dorsal margin nearly straight 
and approximately parallel to the ventral margin. The dorsal process is 
slender and only slightly expanded. 


The coracoid ridge of the white marlin is moderately heavy, moderately and 
broadly undercut on its anterior side, and curves down and forward to dise- 
appear near the middle of the bone and before reaching the ventral edge. The 
posterior process is slightly irregular on its ventral edge and points dise 
tinctly downwards. The ridge on this process is low, rather broad and incon= 
spicuouse The notch on the ventral edge of the coracoid is approximately at 
the center, "V" shaped and rather poorly defined. 


The anterior end of the cleithrum is bent downward more noticeably in this 
species than in any other examined. The lower portion of the angle between 
the limbs is rounded, becoming angular near the mid-point of its lengthe 
There is no anterior process on the distal limb, but the anterior portion 
is thick. The rargin of the distal limb is indented near the middle, and 
there is a small, broad posterior processe The angle between the limbs is 


85° to 90°, its inner aspect broadly rounded. The blade of the cleithrum is 
broader distally than basally, and the dorsal margin is much shorter than the 
ventral. 


The medial surface of the scapula of all species is smooth and slightly con- 
cavee From titis aspect, the bone is roughly triangular, with each edge slightly 
convexe From the lateral aspect, the scapula is elongated dorso ventrally 

anu “.is outlines are extremely irregular. On its ventral portion lies a 

lave: and heavy ridge, meeting and matching the corresnonding ridge of the 
corecoide 


The s“.ze of the scapular foramen, expressed as a percentage of the height of 
the scapula, appears to be specific, and is shown in the following table: 


length of foramen 
height of scanula * 100 
Black marlin 13.4 = 16.0 
Atlantic blue 1529 - 18.1 
White marlin 19.0 = 19.5 
Pacific blue ‘ 21.8 = 22.5 
El.ciped 2201 = he0 





The scaoular foramen of both the striped and the Pacific blue marlins lies 
very close to the anterior edge of the bone, so close in fact, that a 
portion of the anterior edge of the foramen may be formed by the cleithrume 


liam 





In the blask marlin, the articular surface for the first pectoral ray lies 
entirely on the lateral aspect of the scapula and does not extend around on 
the posterior margin. The main articular surface is broad axove, narrow 
below. One or a group of severel small foramina are immediately before 

and behind the articujar surfaces. These were not observed in other species. 
Near the lower end of the main articular surface are two small bony pads, 
(cartilaginous in small specimens) which, combined with the flat main surface, 
support the first pectoral ray in a rigid, three-point suspension and ef- 
fectively prevent folding of the pectoral fin. Below and behind the articular 
surface, two small ridges lie in the same plane on the posterior edge of the 
bone. These ridges articulate dorsally with the median posterior process 

of the first pectoral ray, ventrally with the actinosts. In this position, 
the inner ridge bears against the median posterior process in such a way as 
to prevent the fin from twistinge 


Except as already noted, the scapulae of the remaining species are so similar 
that a single description should suffice for all. The articular surface for 
+he first pectoral ray lies on the posterior margin of the bone. Secondary 
acticnlar pads are absente At the lower edge of the articular surface, the 
xuo suall ridges are not in the same plane. The medial ridge lies below 

ike distal, forming a groove in which the median posterior process of the 
pectoral ray can move, and permitting free rotation and folding of the fin. 


Thus, the rigid pectoral fin of the black marlin is an anatomical character, . 
nos merely a movement, anc can be used to separate the black marlin from all 


uther species examinede 


It is beyond the scope of this paper to go deeply into matters of taxonomic 
synonymy, but I should like to take a few minutes to express my current views 
in the light of the information that has just been presentede 


The striped marlin is clearly Makaira mitsukurii (Jordan and Snyder). Although 
th2 nero M, endax (Philippi) actually has priority here, Latlonte (1955) has 
give’. wogent reasons for retaining, at least temporarily, the specific name 


mitcuivcride 


The black marlin was described by Jordan and Hill (1926) in such general 

terms that identification of specimens with the description is well nigh 
imossiblen However, they included a photogravh which is clearly that of a 
baack merlin, hence their name, marlina must apply here. The fish knowm 

in Jro.t as “Shirokajiki" has the characteristics of the black marlin, but 
any.c otiy it is whitish in color. This is characteristic of the Tahitian 
Silver maclin described by Nichols and Lalionte (1935), and generally considered 
to be a subspecies of the black marlin. Accordingly, the names for the black 
and silver merlins should be respectively, Makaira marlina marlina (Jordan 

anc Hii) and Makaira me~ina tahitiensise 








corde and Snyder (1901) described T. mazara, again in such terms as to make 
uconifieation difficult. Fortunately, they stated that the species was 


? 


km ym. as "kurokajiki" in Japan. Material which has been available to me 


sie 





appears to be identical with that illustrated by Nakamura as "kurokajiki". 
Hence, I conclude that Pacific blue = kurokajiki = Mi. mazarae But Rivas 
(1956) pointed out that the blue marlins of the Atlantic and Pacific cannot 
be distinguished on the basis of any of the external characters used by him, 
and therefore synonymized the two formse However, as shown here, the differ~ 
ences observed in the pectoral girdles make this view untenable. The two 
forms are at least subspecifically separable. The specific name la has . 
priority, so we have Makaira ampla ampla (Poey) for the Atlantic blue marlin 
and Makaira ampla mazara (Jordan and Snyder) for the Pacific forme 








There is no trouble about the white marlin. That is Makaira albida (Poey) e 


There has in the past been considerable uncertainty as to whether or not the 
black and the blue were really separate species. As Lalionte has pointed 

out, the original descriptions were so poor that the two can hardly be. 
separated on any basis other than the few points that I have mentioned. 

LaMonte discussed this matter in some detail, but wisely left definite con- 
clusions to the results of further investigations. On the other hand, Je Le Be 
Smith (1956) states: "In my view, in the Indo-Pacific these two forms are 

not yet acceptable at full specific rankee." However, I think that the 
evidence presented here shows conclusively that the black and the blue cannot. 
possibly be considered conspecific. 


In conclusion, it should be pointed out that there are a number of specific — 
ranes that have priority over those used here. However, so many of the 

cider descriptions are so inadequate and inaccurate that it has not yet been 
possible to identify them with any degree of certainty. Despite this fact, 
publications have eppeared recently in which these old names are assigned 

t> currently knew: species, even though at least one author admitted that he 
had never seen most of the forms he was naminge For the vresent, it is far 
better practice to employ those names which can definitely be identified 

with recognized forms, and to leave the question of priority to the results of 
Lorestj sions planned for the futuree 
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by Louis S. Mowbray 





The definition of «- gemcfish is 2 moot pointe However, for the purpose of this 
paper the word "game" will refer to fish known particularly for their fighting 
qualities, and not for their tastce. As to which species may be considered the 
most gamc of all the less said the bettcr, Thore is no answer to that. The 
most satisfactory approach to that question is, if the angler uses suitably 
balanced tackle for the task most will put up a satisfactory performances 








Until comparatively recently little was actually known about the off-shore game= 
fishes. Various individuals have always made certain intelligent observations 
concerning behavior, occurrence, feeding habits, etce, but until now little 
effort has been made to coordinate and collate the information already available, 
This 














attempt to bring together the Inown facts about salt water gamefish and to try 
to ascertain the gaps in that !mowledge, with the aim of making such information 


available to all. 






Roughly speaking, gamefish may be divided into two more or less distinct groups, 
though there is some overlapping of one into the other. The first group is that 
evuprised of the fish which live off-shore, the pelagic or oceanic species. The 
¢e:ond grou» are the littoral inhabitants, those which are habituelly found in 
tne reef or shore arease Some of the jacks, barracuda, Spanish and king mackerel, 
and the Cero are overlapping, being found ineshore and off-shore at times. 








The average angler has always been at the mercy of the skipper or guide of his 
boat, whether or not the craft was his own or hired. Consequently, much of the 
fishing has been confined within the limitations of the knowledge or the imagina- 
tion of the gvidee Furthermore, even the most exrerienced and venturesome anglers 
have often fcund their suggestions unacceptable to the commercial fisherman, and 
therefore, hev2 given up their zeal in order to keep the peace. As a result of 
this, knowl:*ge of the pelagic gamefishes has been limited to observations made 
while ::.a:2 trolling, using numerous variations in the type of bait or lures 

f£. few ivadios and independent anglers, of course, have departed from the usual 

pr7r tices and have come up with some rather startling catches. I refer here to 
those pioneers in deep trolling, drift fishing and the use of kites and later 
outriggerse 














A truly remarkable fact is that at least thirty-seven species of recognized game- 
fish of the ‘'estern North Atlantic have been caught or seen in Bermuda waterse 

Cf this group, only the sailfish has been seen but not caught. Five specimens 
£ this species have been recorded. Two were hooked but not boated, and three 
ve..2 2esu close to the boat in 1955. 













shovld be borne in mind that Derrmda is 700 miles from nearest land to the 
nest, end more than that in every other direction. Furthermore, there are no 




















sources of fresh water other than rain, and therefore, there are no streams or 
riverse This latter fact makes the annual occurrence of tarpon more remarkable. 
Even a snook of 15 pounds was taken some years ago in the harbor at St. George's, 
These two species are mentioned because they are supposedly seldom found far 
from brackish or fresh water. 





For the most part, the anpearance of certain species is seasonal, and their he- 
havior pattern is seemingly fairly constant. This has tended to minimize explora- 









tion in the off-season periods, with the result that it is seldom know definitely 


whether or not the fish actually leave an area entirely, or, due to a change 

in sea temverature or the habits of the fish or plankton on which they had been 
feeding, merely go deeper. The latter has proved to be the case off Bermuda for 
such fish as the wahoo, blackfin, and yellowfin or Allison tuna. However, there is 
usually a marked difference in seasonal abundance of these fish in spite of the 


fact that some are present all year round. Further research till probably disclose 


the unsuspected presence of other species durin: the supnosed "off season". This 


could well apply to many other arease The two deciding factors are sea temperature 


and presence of sufficient food. Diurnal and seasonal vertical migration among 
plankton is a well established scientific fact. It is inevitable that certain 
fish will follow this same pattern of behaviore 





Modern scientific instruments are furnishing information hitherto not available 
to mane For many years commercial trawlers of the North Sea, the North Atlantic 
exd Pacific, had used echo sounders for determining depth. Improvements in 
vhese instruments have increased their value for other purposese Echo sounding 
r.cchines which record on a2 graph are invaluable to the commercial man of today 
torzause they indicate many schools of deep-swimming fish which otherwise would 
ro> have teen discovered. Similarly, some of the gamefishing craft of Bermuda 
are using sounders of the simpler flash indicating type for the saving of many 
lLours of trolling off the productive depths. The few boats equipped with the 
more expensive recording sounders have further benefited by the location of deep- 
swimming fish. 





Weile information gained in one locality vrobably will not anply exactly to any 
coer area, the principle will be the samee Whereas, the reef surrounding Bermuda 
tLegins tis steep drop-off at between 30-35 fathoms, in other areas it may be 
saallower or considerably deeper. In any event, the information gained in 
Bermuda waters can probably be used to advantage elsewhere by the substitution 
of the depths at which the drop-off to the deep occurse 


Some consistent observations made over a period of years by the author with the 
aid of a Marconi Graphette Echo Sounder follow. This recording tyne sounder has 
a shallow and deep scale indicator, one from 0 to 80 fathoms, the other from 

60 to 140 fathoms. Anything below that depth is beyond our scope and interest 
at the present time. 


The perimeter of these islands varies considerably in distance from the shallow, 
often awash, reef. However, no matter whether the shelf is half a mile or three 
miles from the visible reef the drop-off becomes steep at between 30-35 fathoms. 
It is seldom possible to travel more than 200 yards seaward from this before the 
depth becomes 200 or more fathoms. 
















Years of experience has disclosed that the most productive pelagic gamefish area 

is that lying between 26 and 50 fathoms. Surface trolling beyond that depth off 
Bermuda, except for marlin or dolphin, is completely unproductive. In view of this 
fact, it is not hard to understand the value to charter boat skippers of having 
some type of echo sounder to keep them on optimum soundings. Many hours of 
fruitless trolling can result from being only a few hundred yards beyond this drope 


off depth. 


Tris area for best surface trolling should not be confused with that for deep 
trolling. For the latter, it has been found that the best results are obtained 
in water over 500 fathoms deep, thoush the trolled bait will fish only from 

15 to 30 fathoms below the surface. These depths were arrived at after similar 
depths proved successful with the tuna long-line. 


When fish are schooling on the surface after food it is seldom surprising when a 
strike occurs. However, there are times when absolutely nothing shows on the 
surface and one wonders if any fish are about. Our echo sounder has also provided 
ai answer to that question on numerous occasions. Of particular interest in this 
respect is the fact that most of the small schools of blackfin tuna and false 
albacore which struck at surface trolled lures under those conditions were 
travelling at depths between 13 and 15 fathoms from the surface. On many instances 
I have noted a school on the sounder graph, told the crew to stand by for strikes 
end have been almost instantly rewarded with successe It may seem surprising . 
tnat fish will rise from at least 90 feet to hit a lure trolled on the surface, 
bot it is a fact. It will be interesting to compare notes with other observers 

in different localities on these points. 


This paper permits of only bare mention of some of the variations in lures and 
methods of taking gamefish, and in consequence, only a few observations, which 
may not be generally known, will be touched upon. Following are some points from 
rersonal observation, their occurrence being sufficiently consistent to warrant 
inclusion in this brief reporte Unless otherwise stated, the data immediately 
{slowing pertain primarily to oceanic fishes. 


Baits trolled from outriggers result in more strikes from all marlin, sailfish, 
wihoo and Allison or yellowfin tuna, though the use of outriggers is not essential 
to the taking of any of the species named. 


During some summer periods blackfin tuna and the false albacore or little tuna 
will not hit a lure that is not all red or, at least, contain rede They even 
refuse fish bait. This certainly indicates definite color perception. By examine 
ing stomach contents I have learned that during these periods these fish are 
feeding on a red squid and a small red shrimp. It often pays to examine stomach 
contents to discover the current choice of food. ’ 


From one to two months after the spawning period of most pelagic fish, which 
tales place from mid-June to early August, many surface feeding schools of tuna, 
etce, Will not take normal sized lures. This is because they are feeding on the 
yung stages of newly hatched fish, plankton, etc. Only the smallest of lures 
will entice them to bite. The use of quarter-ounce feather jigs, streamer or 
smaller flies, with nothing larger than a size 2/0 hook on light tackle, will 
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often produce strikes uncer these conditions on an otherwise fishless days 





Off-shore surface trolling is better during the dark of the moon period, except 
for wahoo which bite well at full moon. This latter is probably due to the fact 
that they have less of a tendency to follow the plankton further from the surfacee 






When wahoo appear in schools a wire line is the only truly successful method of 
landing them. If conventional tackle is used some form of stop to prevent the 
bait or lure running up the leader should be used. Fish not hooked will con- 
sistently strike at the loosened bait or free lure and thereby cut the line. One 
quite satisfactory method is to eliminate a top swivel, placing it midway in the 
jeader instead. This prevents lure or bait sliding up the leader. The guage 

cf wire seems to have little or no influence in deterring a fish from striking 

et a trolled bait or lure, 












Sneeds of from 6 to 8 knots seem to produce the best results, school tuna often 
proferring the faster speed. After much experimenting, I have concluded that a 
<29ed of 6-3/4 miles per hour has produced better results for me than trolling 

eu any other rate. 








Tunas, mackerels, bonito and marlin usually strike at the center or head of a 
L2it, and wahoo at a portion back of midway. In rigeing for wahoo keep the hook 
weil backs i : 






Jx1st after dawn and immediately before sunset appear to be the best periods for 
eurcface fishing for yellowfin tuna. 






Cood fishing will start in spring on the day the surface temperature reaches 70° 
IF. and decline rapidly in fall when it again gets below that. There is little or 
no fluctuation in the temperature between the surface and 200 feet belowe 








GENERAL OCCURRENCE 





The wahoo, blackfin tuna, yellowfin tuna, white marlin, dolphin, false albacore, 
and barracuda have been taken in Bermuda waters during every month of the year. 
/t is believed that the albacore is also a year round fish, but as it is 

<2ldon taken by surface trolling more research is necessary before reaching a 
conclusions Wahoo have a minor run from mid-April through ilay, and are in major 
con.dance during September and October. They range in size from 20 pounds to 

..) vernds in weight, the average being between 35 and 50 poundse The smallest 
sy accLeena is one of eight inches taken from the belly of a dolnhin during Octobere 
‘acy 3s -2aym locally between Nay and July. ‘Jahoo are taken entirely by surface 
rolling, a bait skipped from an outrigrer being particularly successful, though 
rot essentiale The flesh is excellent and highly prized as foode ; 
















The blackfin tuna, greatly resembling a small bluefin in general appearance, 
7¢ a year round fish having a maximum weight of about 35 poundse It is very 

caine and sbvuidante There are apvarently insufficient quantities to warrant a 
Cistinet risiery, but their catch supplements the existing trade considerably. 
They spaw: jiuring June and July. A good food fish, though the meat is grayish 
then cooked. 








ole 


Probably the species with the greatest potential for development as a sport fish 
and as a commercial product is the yellowfin tuna. Present all year round, they 
are particularly active in ilay and again in September and October. They can often 
be chummed to the boat and hoolced alongside, and can also be taken by deep trolling, 
drift fishing and by the long-line. While they do come up on the shelf, they are 
much more vrevalent around the off-lying banks and in really deep water. Their 
spawning period is also in June and July. Largest taken locally to date is 236 
pounds. The flesh is excellent, being white when cooked. 


The true albacore, T. alalunga, is seldom taken by trolling though the long-line 
indicates that there are probably large numbers in the deep waters several wiles 
off-shore. This is one of the gamest of the tunas, and certainly the most edible. 
Maximum weight is probably about 70 pounds, the largest taken locally being 62 
pounds. The general shape of the albacore is similar to that of the oceanic 
bonito, the shoulders and head being markedly tapered. The heaviest part of the 
body is posterior to the spinous dorsal. The pectoral fins are abnormally long, 


reeching beyond anal. 


Tre so-called false albacore or little tuna, Euthymus alleteratus, is found 
tie year round, though it is abundant only from May to November. Small fish 
ave excellent eating, though the larger specimens are oily and rank. It is 

c.ie of the best of light tackle fish, reaching at least 22 pounds in weighte 


Tie Atlantic big-eye tuna so closely resembles the blackfin that it is difficult 
t:> tell how common they are. Only one or two have been definitely identified, 
tx, it is reasonably safe to assume that any "blackfin tuna" over 35 pounds 

is the bigeeye. They probably reach a weizht of 150 pounds. 


Little is known of the bluefin tuna in these waters except that it is caught 
ceacasionally. Numerous reports have been received over the years concerning 
Jarge schools of huge tuna feeding on the surface during April and May from 15 
to 100 miles east of Bermuda. A bluefin weighing 00 pounds was caught in a 
ie Juring April some years ago. A few have been caught trolling during 
Noverex and early December. These dates coincide with northward and southward 
7.2 Sons of this species in other areas, and, in my oninion, tend to indicate 
a, au.ct a second lane of migration about which nothing more is known at this 


“an, though after prevailing winds from Mortheast or Southeast huge quane 
to io: of Sargassum weed appear, and dolnhin usually accompany thise They are 
ci. % invariably found under any sizeable floating objecte Their flesh is 
Soiitc2 in taste to any other pelagic fish. Their spawning time seems to be 
vy. vrer a wider period than some other species. Dolphin of tvo inches in . 
sange? azy be found in September, and in October some of the adults will have 
Pr sii: developed roee 


[.: « ., of course, are common at times. There seems to be no definite season 
+ 


iu e@ Species of marlin have been recorded. The white is taken in small numbers 
&.. year roirde The blue is quite common during July and Auguste A third 

gs )ccies, nared Makaira bermudae, was described from a single specimen harpooned 
rear shoree It differs vastiy from the two other species, and probably is an 


San 

















Atlantic species of black marline A short spear, deep body, and exceedingly high 
and anparently fixed first dorsal characterize this rare fish. 






Sailfish have been identified by sight but have not been taken by rod and line to 
date. The broadbill swordfish is another species which is seldom encountered, 
only one having been landed. It is probable that deep trolling or drifting will 
produce more of these in the futuree 


















Two other pelasic ramefish occur locally. The oceanic bonito are common season= 
ally, usually during Aurust and September. They are taken occasionally in other 
months also. The other, more rare, species is the rainbow runner. A vivid blue 
with two bright golden yellow stripes and yellow tail identify this game scrapper 
immediately. They seldom appear locally in schools, but small groups of 3 to 5 
fish are not uncommon. 








Among the rarer types are two jacks. The African pompano and the black jack. 
Little is known of these fish, though they are taken occasionally while trolling 
off-shore. 









The usual in-shore species are also found in Bermuda. Bonefish, pompano, gray 
snapper, lane snapper, barracuda, three species of amberjack and numerous jacks 
are caught regularly. Most require no special reference, though a few notes on 
the amberjack follow to help clarify their idcntification. 












The great amberjack, Seriola lalandi, is common from September to April. Fish 

up to 12 pounds occur in large schools. Those of between that and 20 pounds 
apvear in small or large groups, while the larger specimens, which attain a 
weight of 180 pounds, always are found in pairs. The largest taken locally 
cressed at 171 pounds. They spawn close by because schools of half-pound fish 
-poear in Auguste This species is highly vrized as food and generally commands 

2 premium price. They take a trolled bait or lure, but prefer fresh squid to all 
ctner baitse 













The next in size is the horse-eye amberjack, S. dumerili, which grows to about 

60 pounds. A fish of 5) pounds was caught on rod end reel and constitutes the 
record locally. The former species is more elongated in shape than the horse-eye. 
This latter fish is quite deep. Its usual color is a dark gray brow, with a 
longitudinal amber to chocolate stripe tiirovugn the eye to the tail. This stripe 
is not always visible on this or the former species. The horseeeye never appears 
otherwise than in small groups or singly, and prefers the area beyond the shallow 
reefs. It is more game than either of the other snecies, though it is not so 
highly prized as food. 













The smallest of the “ermuda amberjacks is known locally as the common bonitoe, 
It is S. falcata, and occurs in schools at about the same time as the great 
amberjack, though it remains during part of the summer also, xcellent as a 
gamefish, and for the table. Maximum weight is about 12 poundse Caught trolling 
or still fishing. 











The horse-eye jack, Caranx hippos, is not so common as it is in Florida, though 
it is worth mention Because * grows to 35 pounds. They are frequently caught 
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in night in tideways, particularly in late summer. More common, and commercially 
important, are the blue runner and the green jack. The latter has the neon 

green stripe along the »ase of the dorsal fin. Worthy of mention because of 

jts change in habits with age is another jack, known locally as gwelly. It is 
Caranx guara. Very game and fair eating. Generally a yellow-gray in color, with 
@ large sickleeshaped pectoral fin. In its younger stages, eeg. 10 inches, it 
resembles most of the conventional jacks. However, from this size it changes its 
feeding habits and grubs along the bottom like a bonefish or channel bass feeding 


en worms and tiny molluscs. 


This causes the mouth to become very large and flabby, 


aad due to its stamina, a difficult fish to land on any tackle because the mouth 
tears easily. iiaximum size is ebout 15 pounds. They spawn in June. 


A notable migration takes place annually among sone of the littoral species. The 

gray snapper and lane snapper, 15 pounds and 5 pounds maximum respectively, appear 
in-shore about mid-April every year, and depart again about mid-October. Neither 

species has ever been taicen beyond the reef area in deep water at any time of the 

year, and this leads one to believe that they must inhabit nid-water during the 


vinter monthse 


Finally, the regular apvearance of the tarpon in Bermuda during summer creates 


on interesting study. 
Zike areas of bays and inlets. 


These fish are found in small numbers in the usual tarpon- 


Their favorite haunts are where schools of tiny 


minnows (Anchoa choerostema) gather. They consistently refuse a bait, though no 





really determ'’ ned or 


as been made to catch them. 


For the purvose of positive identification the scientific names of the gamefish 


cf Bermda follow. 


efter the name. 
otherwise. 


Common Name 





Creat Amberjack 
bermuda Bonito 
Lorse=eye Bonito 
Barracuda 
Sennet 

Bluefish 
Bermuda Chub 
Dolphin 
Horse-eye Jack 
Blue Runner 
Green Jack 
Gwelly 

Black Jack 
African Pompano 
Marlin, Blue 
Marlin, White 
Marlin, Bermda 
Mako Shark 


A key anpears at the end to explain any symbol appearing 
If no letter follows, the spocies is plentiful seasonally or 


Latin Name Occurrence 








Seriola lalandi 
Seriola falcata 
Seriola dumerili 
Sphyraena barracuda 
Sphyraena vicudilla 
Pomatomus saltatrix 
Kyphosus sectatrix 
Coryphaena hippurus 
Caranx hippos 
Caranx crysos 
Caranx ruber 
Caranx guara 
Caranx (Xurel) lugubris 



































- Hynnis cubensis 


Makaira ampla 

llakaira aibida 

iakaira bermudae (only 1 specimen known) 
Isurus oxyrhynchus R 

















Common Name 


Latin Name 
































Occurence 


Pompano Trachinotus glaucus 
Permit Trachinotus goodei R 
Rockfish Mycteronerca bonaci 
Rainbow Runner Elagatis bipinnulatus U 
Gray Snapper Lutjams griseus 
Spot Snapper Iutjams synagris 
Yellowtail Ocyurus chuyeurus 
Swordfish Xiphias gladius R 
Sailfish Tstiophorus americanus R 
Snook Centropomus undecimalis R 
Tarpon Tarpon atianticus SN 
iunas$ 
Blackfin Thunnus atlanticus 
Yellowfin T,. albacares ; 
Bluefin e thynnus AU 
Big-eye T. obesus AU 
Albacore 7. alalunga 
Little Tuna Euthynmus alleteratus 


Oceanic Bonito 


Wwshoo : 





Katsuvwonus pelamis 
Acanthocybium solandri 








Keys Rerare SN-small numbers regularly 
Usuncommon AU-abundance undetermined 





_Footnote: Channel bass, striped bass, Spanish and King Mackerel and Cero have 
never been recorded from Bermuda. The bluefish occurs in small 
numbers sporadically, the largest taken was 15 pounds. One or two 


specimens of Cobia have been recorded, the largest about 100 pounds. 
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Introduction 





It seems fitting that wc turn our attention for a little while at this 
time to a review of our progress towards an understending of the biology and 
life history of the billfishes. We are mecting here todsy in the Intcrna- 
tional Gamefish Conference to discuss the problems confronting us in our 
search for informaticn in the ficld of gamefish research ond surely no group 
con better occupy our time and intorest than these large polagic fishés on 
which so much work has been carricd oute All too often it has been left to 
individual workers, scicntists and onglcrs, to cxplore privately the parti- 
cular problems in which they have become interested, often without help, 
financial or orgsnizational, and often too, without awcrencss of the thoughts 
and cndeavours of other poople working tow2rd the seme gocle With this in 
mind I have attempted to bring togethur our prescnt xnowledze of the bill- 
fishes, cspeciclly in the Westzcrn Atlertice 


In the preparation of this peper I found that oxactly 15 ycars heave 
passed since Laifontc and Mercy published thoir survey of billfish biology 
in 1941. Using this pcper as a base, we may now see how much progress has 
becn made in the last decade end a half. 


In the Jestcrn Atlantic we presontly recognize 5 spccics of billfish, re- 
presenting 2 familics, the Xiphiidac -nd the Istiophoridace The specics arc 
the swordfish, sailfish, spoarfish, and the white and the bluc marlin. /. 
Sixth specics, the Bermuda marlin, Makcirs bermudae, must be held in doubt 
until other specimens of this spccics cre obteinede We will consider these 
specics in the order givene 





Swordfish, Xiphies gladius Linnecus 








The swordfish, Xiphias ¢lactius Tinnacus, due to its size and commercial 
and sports value has bewn studicd for may yoars, the first summary, by Goode, 
appearing in 1883, and much is now known of its life historye 





The swordfish cccurs in warm weters apparently throughout the worlde 
In the Eastern atlantic it ranges from the North Cape of Norway to Cap Blane 
in 4frica snd presumably, with furthcr fishing, will be found in southwestern 
ffricae In the tlestern Atlantic it renzes from Nowfoundland to the mouth 
of the Rio de la Plata. It is found in the Mediterranean, the Bosphorus and 
the Sea of Marmorae 


The spawning places of the swordfish were long a mystery, but in 1910 








Sella and Sanzo in the Meditcrranean bog:n their long investigation of the 
spamming, embryology, and larval development of this fish, although Lutken 
had figured small larvae as corly as 1880 from various ports of the open 
Atlantice 


In the Western iticntic, Maric Polend Fish, Ernest Hemmingway, and 
Francesca Laifonte rencrted swordfish with partially ripe or ripe gonads 
from places as far ape-rt cs the coast of New England ond the north coast 
of Cubae The letter writer eonsidcred the ncerth coast of Cuba to be a 
true spawning ground on our side of the Atlantice 


In 1954 rata published his valucble paper on the larvac and juveniles 
of the swordfish taken from the Gulf of Mexico and along the course cf the 
Gulf Stroam from Florida tc Cape Hatteras, figuring for the first time a full 
series of lervae and juveniles from 6el tc 192e1 mme He incicsted that the 
spawning grounds probably extcnded from the lewor Caribbean to Hatteras and 
that within this cerca they apparently spawn from abcnt the lst of December to 
the lst of September, Morc recently, Jrncold has taken numorous larval swords 
fish from the Gulf cf Mcxico from the OREGON, and this year Taning published 
a review cf the larvac cbt-ined by the DANA in the Western /tlnantic in which 
he suggests thet adult swordfish may spewn even in mide/tlantic along the 
course of the North Equatorial Currcnte 


Taning has ettompted to give the rete of growth of the swordfish from 
the data availabic to him, but he came up with 2 very slow growth rate which 
he states is incompatible with the nature cf the fish and its feeding habitse 
He thinks that more dvte will show thet the swordfish grows verv rapidly as 
is known to be the case in othor large predacious fishe The Japancse, notae 
bly Yabe and Nakamurc, have published scme data on the swordfish found off 
the coast of Japan, but these are even more inconclusive than Taning'sy 


The food of the swordfish appecrs to be any small fish such as mackerel, 
herring, bonito and albacorc, and several kinds of squid and pclagic octopodse 


It is known that the swordfish has a seasonal migration, but little is 
known cither of the migretioncl routes or the levels maintained by the fish 
when not sunning near the surfacce Water temperatures seem to be critical 
for the feeding and cecurrcenese of this fish and some information sbtained by 
means of bathythermographs and surface thermometers is now evailable, but 
much more information is required before the questicn is settled. Off Florida 
small swordfish of two or three hundred pounds are occasionally taken, at 
least once by deep fishinge Since this fish is known to migrete past Florida 
on its scasonal runs from the Caribbean to New England, 2 beitcr knowledge of 
the habitat of this fish off the Florida corst is te be desired. 


Sailfish, Istiophcrus amcricanus Cuvier and Valencicnnes 








The Atlantic sailfish, Istiophorus americanus, is tne best known and 
the most extansively studiec of any cf the billfishcs of the Western Atlentic. 
Since the cerly 1920s it has becn the leading spertfish of the Florida coast 
and in the last few years it has also been "discovered" in the Caribbean, 
the Gulf of Mexico, and the Bahamas. It occurs as a straggler during the warm 
summer months as far north as New England, but of its range to the southward 


-2@ 

















we know little althcugh it is presumed to cecur aleng the South /merican 
coast as far as the Rio de la Plata, ond of ccurse it wes first recorded 
in the literature from off Brazile 









The food of the seilfish is now wcll know, consisting of any of the 
smaller fishes which orc abundent at tho time with preference shown for 
small scombrids, ceran;tids, ballaco, and pelagic octepods such as the paper 
shelled neutiluse. Odcly cncugh, that much touted bait, the flying fish, 

has been practically nonecxistent among the several hundred stomechs cxamincd 
at the Marine Labcratorye 












The spawning timc along the Florida coast hes been cstablished from the 
month of April through sucust ot which times the females are found along 

the sendy beaches heavy with roe ent very sluggishe 4 ripe gonad contains 
between four to five million eggs and mcy weigh from 3 to 5 poundse 







The larvae of the sailfish heve been recognized since 1880 when Lutken 
published upon several specimens from the tropical section of the Atlantic. 
In 1953 I reported upon sailfish larvae from the Florida Current obtained 
off Cet Cay, Fort Lenderdale and Boynton Beach, Florida, renjing from 369 mm 
to adult fishe Arnold in 195); recordel sailfish larvae from the Gulf of 
Mexico obtained by the OREGON and a paper treating with over 200 larvae 
(Gehringer) is now in press Recent prolarvac have come to me which are 
only 2.6 mm in length onc Little cen now be added te the early life history 
of this fish except its embryolorye 













I have st-ted clsewhere my opinion, bssed upon the observation of many 
hunereds of young sailfish that the growth rate of this fish is cxtremcly 
rapid and thet after spawming in southern waters the larvae and swiftly de- 
veloping young are ccrried northward in the Gulf Stream to the vicinity of 
the Carolinas where they come inshore and thence work back southward to are 
rive in Florida in Octcber and November as four and five foot specimcnse 
Growth is rapid but short and I considered that the life span was only about 
three to four ycars, the average sailfish of 7 feet and 25 to 60 pounds 
being abcut 2 years olde Recent work by Donald de Sylva, based upon the 
statistical treatment nf over ©,000 spccimens has apparently verified 
these statements and some of our thoushts concerning the conservation of 
this species are in need of considerrble recrgenizatione 

















While no migrations have becn shown f:.1' the sailfish along the southe 
eastern ccast of the United Stites, there do sean to be scasonel changes 
in other areas, such cs thet reportec by Baugimen off Toxase Local movee 
ments cue to changing weather conciticns are ‘known fom the Flcerida coast 
but the 2xact cause and nature of cven these are not undermboode 















I might add thet even in this common fish therc is no availsble work 
on its structure, eanctomy or osteclog 
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While the above remarks hold truc for the Atlantic sailfish the same 
cennot be said for the othcr specics of Istiophorus and there is even doubt 
as to the number of specics found elsewheree On the Pacific coast dis- 
couragingly little is known of Ie pane and only pert of its development 
has been worked cute In the Exsstern Pacific Ie oricntalis has bean studicd 
by Yabe ant showm to be very similar in the younr stages to our own spcecicse 
Of the sailfish of the Incian ocean, presumably I. gladius, we know very 
littlee 








Spearfish, Tetraptcrus belone Rafinesque 








Concerning the spearfish, TIetraptcrus belone Rafinesque in the Western 
Atlantic we still know precticclly nothin. ictuol specimens seem to be 
almost non=cxistent either in collecticns or in private hands. Mre fl 
Pflucger informs me thet he has secn severl specimens in his shop, but 
biometric data on specimens positively know t» be this specics and not 
possibly the young of some marlin arc not known to mce Thus it would seem 
that ecithcor this fish is very rere in our weters or it seldom tzkes a bait, 
or it lives in areas seldon fished such as the open ocean over the greet 
depths past the continental shclf, which secms unlikclye 





Te belone is supposed to occur in European wetors, particularly in the 
Mediterraneen Sea, and several supposedly young specimens of this specics’ 
were described by Sanzo ip 1930 who gt-ted that they compared favorably with 
the larvae described by Iutken and Gunthere However, I have examined 
Lutken's specimens from the Zoclogicel Museum in ‘Copenhagen, and thcy are 
identical with the seilfish larvae of our waters while Gunther's specimens 
I considered possibly to belong to the marlinse. Senzo has recontly described 
some carangid-like larvee from the Mediterranean as pertaining to the spear 
fish. There the mttor rests at presente 


Perhaps the best cvidence for Tetrapterus lics in the vicinity of the 
Kuroshio Current cff Japan where Te. aneustirostris is reported to be plenti- 
ful in offshore waterse However, even there nothing is known concerning its 
biclogy or life history and agein accurstc biometric data appcar to be lack= 
inge 








White marlin, Makaira albida Pocvy 








The white marlin, Makaira albida, on the basis of <11. of the evidence, 
may be claimed as a ourcly Western itlantic speciese The smallest of all 
of the marlin, it occurs scasonally in larye numbers in ccrtain arcase It 
appears to be distributed throughout the Caribbean, the Gulf cf Mexico, the 
Bahamas, Cuba, castern Florida and northward to Maryland and New Jerseye 
South of the Caribbean wc have no records and north of New Jersey it is a 
Stragglcore It occurs in considereble numbers in the western Bahamas and 
along part of the Floride const in 4pril but ceccurs in both of these areas 
throughout the late fall and winter. In July md /ugust schools of this 
fish are found offshore along the Maryland coast particularly off Ocean 
City, where the species forms the basis of a considerable sport fisherye 


ole 








Females with ripe gonads hove been taken from Cuba to the Bahamas 
and Florida during the spring and summer months, and it is probable that 
this species spawns in the general area but at present no pro= or post- 
larval specimens are knowne Young marlin cf ) feet and up have been taken 
off the Florida coast but have not been adequately described or illustrated. 
As a result of this, ncthing is known at present of the age of the average 
fish caught by the anglers, the life span of the species, or the age at 
maturity of the gonadse 


Some data have boen obtained on the food of white marlin, and this is 
rather characteristic of the billfishes in gencral in that they feed on the 
prevalent small fish in the area with a distinct taste for squid and pe- 
lagic octopodse Off the Maryland coast squid is the preferred baite 


Practically nothing is known of their movements execpt for the dates 
at which they appear in the different fishing arease In an attempt to learn 
something cf their movements tagging was carried out in 190 by the U. S. 
Fish and Wildlife Service in Ocean City but there were no recoveries. This 
past summer new tagging was carried out by the Woods Hole Oceanographic Ine 
stitution but no recaptures have becn cbtained so fare It is v ery possible 
that this small mariin has a growth rate and life span similar to the sail- 
fish and that tagging of adults is «f dubious value. Little or nothing is 
known of their ecolicgy, water mass preferences or other related types of 
informatione 


Biue marlin, Makaira ampla Poey 





The blue marlin is the iargest of the istiophorids in the Western Ate 
lantic, and it ranges from Flcrida end the Bahamas southward through the 
West Indiese It also occurs cn the West coast of Africa. However, much 
more noeds to be learned concerning its range and distribution, especially 
in the Eastern Atlantic and scuthward along the east ccast of South America. 


Little is known concerning the food preferences of this fish mostly 
because of the difficulty of cotsining sufficient numbers of stomachs for 
examination, The little that we do know points to a preference for small 
pelagic fishes and squid and pelagic octopcodse 


Little is known concerning its time or plree of spawringe LaMonte 
reported spawning females from Cuba and Ernest Hemrvingwry has often called 
attention to the north coast of Cube as a spswning ground for this species, 
but ripe females have also been cxamined from the Bahamas so that the Caribe 
bean and the lower section of the Gulf Stream would se.m to be indicated as 
the spawning area in about the same way as for the swordfish. The fish from 
Cuba were taken in June ad July and those from the Florida Current off the 
Bahamas in the eariy summer, Unless Gunther's sailfish larvac are actually 
marlin larvac or several of the "ebcrrant" larvae now known to be in cole 
lections are actually the larvae of the bluc marlin, nothing is known con- 
cerning their early development. Even small juvcniles are seldom seen as 
blue marlin under 100 pounds are rarely captured. As a result we know 
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nothing concerning their growth rate, life span, age at maturity or changes 
of bodily proportions with increasing sizee 


Recently considerable attention has been centered upon this species 
by various workers end additional data on its anatomy, lateral line struc- 
ture, ecology and other features ere being obtained. 


GENERAL DISCUSSION 





Dark as the picture may look from the above brief resume, a perusal 
of LaMonte and Marcy's 191 paper will show that considerable gains have 
been made in the past 15 years and if present indications are valid, the 
next decade and a half willssee many of the existing problems solvede 


A whole new era in the study of the pelagic fishes was ushered in since 
World War II by the advent of the Japanese longline fisherye Using gear 
especially designed for the capture of these fish, large numbers of bill- 
fishes have been captured from over most of the extent of the tropical 
Pacific oceane Unfortunately much cf the biological value of this fishery 
is lost since the fish must be dressed and frozen in order to hold them for 
the market, and thus the biologist ashore is unable to make accurate deter- 
mination from the carcasses. Lately, scientists have been sent out with 
the exploratory vessels and much of great value to science may soon be forth- 
cominge It is perhaps paradoxical that the southern ranges of the billfishes 
along the eastern coast of South America may be revealed through the work of 
the Japanese rather than from countries bordering on the areca, but such will 
probably be the case since even now Japanese longliners are on their way to 
that area and biological work will be under the supervision of Dr. Nakamura, 
the celebrated bilifish authority. 


Louis Mowbray has experimented with this type of gear in Bermuda and 
The Marine Laboratory of The University of Miami has used it with success 
off the western Bahamas, catching several small marlin when none were show- 
ing on the surfacee For cxploratory work the longline may well reveal the 
presence of billfish in areas where they ere presently unsuspected. It is 
very probable that the sailfish and marlin are well distributed across the 
Atlantic in the equatorial region «nd Taning hes recently suggested that 
the swordfish found in the summer in northern Europe may cross over from 
Newfoundland by way of Iceland where they are else known to occure 


The picturc is also bright for the solving of the eerly life histories 
of the marlins and spearfishe Taning in Denmarck at present is studying 
over OO specimens of istiophorid larvae from the DANA ccllcctions, end it 
will be very surprising if many cf these do not turn out tc be marlin larvae. 
He has already shown in supnort of our own evidence that the swordfish larvae 
prefer the superficial upper laycrs of the oceans and Yabe has shown this 
to be the case for the Exstern Pacific sailfish in Japanese waterse In the 
letter place plankton nets arc employed in which half of the ring is kept 
above the water in order to sample only the surface layer. All of the larvas 
taken by the Miami laboratory heve been taken at the surface and dipnetting 
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with a light at night is particularly productivee 


Osteological work is now being carried out by Morrow and it is hoped 
that it will be continued until this chapter in the study of the billfish 
is written. Anatomical work on the blue marlin is being carried out by 
LaMonte and ecological studies are being pursued at the Miami laboratory 
with particular reference to hydrographic conditionse Landing reports are 
being gathered on sailfish and marlins to attempt an evaluation of the 
numbers of these fish and to determine if the stock is maintaining itself 


at a sufficiently high level. 


Of much interest at present is the question of migrations in the marlins 
and sailfish. It is my opinion, after over 9 years of watching tagging of 
sailfish along the Florida coast and observations of tagging carried out 
elsewhere that in these fish the valuc of this expensive and time consuming 
work is questionable: questionable both from the doubt as to whether it is 
practicable in such large fish where only a small number of tags can be 
applied, questionable whether the fish of the size now tagged live long 
enough to yield data on their age and migration, and questionable if in 
this case it is the best method of obtaining growth and movement datae 
Over 2,000 sailfish have been tagged in the Gulf of Lower California without 
a single returne In 190 a large number of white marlin were tagged by the 
U. S, Fish and Wildlife Service off Ocem City, Maryland, a prcgram in which 
I took part, again with no returns. Of 2,032 sailfish togged by us on the 
Florida coast only 5 returns have come in and these have yielded no data of 
importance other than that the fish lived after release, a fact with which we 
were already familiar. It remains to be seen what will be the results of 
the summer togging at Ocean City this year. Surely otoliths, scales and 
vertebrae, largely ignored in these fish, can yield growth and <ge deter-= 
minations when sufficient length frequencies are not available, and actual 
observations of the time of occurrence, location and size of caught fish 
can yield the desired information on movement and distribution. if tagging 
in these two species is to be continued and be of real value, it is sug- 
gested that the tegging should be confined to the smaller sizes, The sail- 
fish tagging should be carried out during October, November, and December 
on the young of the year of 5-6 fect. These fish can be expected to survive 
for another two years and this would give better recapture possibilities as 
well as yiclding valuable growth dota. 


I have deliberately refreincd from dealing here with the systematics 
of the billfishes. Miss LaMontc's 1955 revision of the marlins has peved 
the way for the final solving of this intricate problan and I hope that 
with the biologicezl and distributional deta now being cbtrined, this may 
soon be endede I aiso believe that the study cf the zoogcogrcanhy of the 
species might be very rewarding, especially when this is correlated with 
hydrographic dete. But before I leave the question of the systematics I 
would like to say 2 fow words on the subjccte 


We are now in the unplecsant position, as we arc in some other animal 
groups, that among the English speaking peoples the common names of the 
billfishes have greater stability than the scicntific namese This of course 
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is due to the inadequacies of the early descriptions, the lack of type 
specimens which are so large that they cannot be preserved, the dubious 
quality of many of the illustrations, and the lack of stendardization of 
measurements for comparative purposesSe The situation thus established 
leaves many names in the category of nomen dubia or species dubiae A 
certain standardization of scientific names has taken place in the last 
few years but this is in denger of being destroyed, with resultant mass 
confusion, by the restorction of nemes which can only be considered valid 
through circumstantial evidence based upon the place of capturee A case 
in point is Mekaira audax versus Me mitsukurii, M. herschelii versus Me 
marlina , and Istiompax versus Makaira, ad infinitum. Also the crecting 
of new species based upon single specimens in a group of fishes in which 
the range of variation and the developmental stages are unknown may lead 
to confusions It is my cpinion, expressed many times, that stability of 
the names to be applied to the billfishes will come only when appeal is 
made to the International Commission on Zoclogiccl Nomenclature and the 
approved names are placed on the Official List. 














In closing I would like to say that the outlook todey for our knowledge 
of the billfishes is brighter than cver before. Scientists and anglers a- 
like have a rcnewed interest in the solving of the existing problems, and new 
methcds and approaches arc now available. Even more important is the united 
attack which may be possible for the first time through the cooperation of 
the people here today and the suggestions and ideas brought ferwerd in this 
meeting of the International Gamefish Conferencce 


Finally I would like to point out thet much of our knowledge concerning 
these fishes is due to the active interest and cooperation of the anglers 
themselves, working in cooperation with such organizations as The Marine 
Laboratory at Miami, The American Museum of Natural History, Yale University, 
Woods Hole Oceanographic Institute, Scripps Institute of Oceanography, and 
others. To these people we give our sincere thanks and we ask that cthers 
interested in participating in gamefish research contact their nearest ree 
search institution or the Internaticnal Oceanographic Foundatione 





